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(57) Abstract 

The upper electrode of a capacitor is 
constituted of laminated films which 
respectively act as a Schottky barrier layer, a 
hydrogen diffusion preventing layer, a reaction 
preventing layer, and an adsorption inhibiting 
layer. Therefore, the occurence of a capacitance 
drop, imperfect insulation, and electrode peeling 
in the semiconductor device due to a reducing 
atmosphere can be prevented. In t uition, the 
long-term reliability of the device can be 
improved. 




<WO 9831053A1_L> 



(57) 5?*& 



AL 7/t"<-7 

AM 7/Wf7 

AT t-^M7 

A 2 T-tf^^*>+> 

B A **~7 .^/uy*=> 

B B /^/u^ 

B E ^A** — 

B F y'/^*1- - 77 V 

BG 7'/^D7 

BJ ^.t y , 

BR ^7 

BY ^7 *> 
CA 

CF **7?y£ 

CG 3^?-^® 
CH 

CI a-hS/rfT-A' 

CM # * > 

CN ^® 
CL* — 

CY *7"c^ 

C Z f-* y =3 

DE K-fS' „ 

DK T>"f-£ 

E E ^T.h-T 



F I 
FR 
G A 
G B 
GE 
G H 
GM 
GN 
GW 

GR 
HU 



D 
E 
L 
S 
T 
P 



I 
l 
I 
I 
I 
J 

KE 

KG 

KP 

KR 

KZ 

LC 

L l 

LK 

LR 

L S 



7^7> K 

?/Uv?7 
7- 

^7 

* y v-t 

^ v K**>7 

7fA-7>' K 
>f 7. 7 ^ ^ 
7 4 > K 
/^U7 

^-7 

y - y 

y^<y 7 



LT 
LU 
LV 
MC 
MD 
MG 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

P L 

PT 

RO 

RU 

S D 

S E 

SG 

S I 

SK 

S L 



y HT-T 

■=€•"7*3 

y $4 7#*D© 

*-y *~7 

^ df-->=3 

/ — a: — 

- 'J— 7 > K 

/U— -7^-7 
d ->7 

^ o 

* p 77^7 



SZ * 7 v 9 ^ r 
TD + — K 
T G , 
T J . 
TM b/L^>~**> 

US *@ 

uz 7X^2:f>- 

Yb" 7 V -< 7 

2W 



WO 98/31053 



PCT/JP98/00027 



mm 



5 

mm 

v 'J 3 y^-ftilfr Jt^T £ KmW.^(D& t^$t£^# ( F e r r o 
electric) £ n > 7 s > If lis 

# £ o ITIi ( B a . S r ) T i O 3 

(JKTBST) , Pb (Zr. Ti) O s (KTPZT) ©.k^tt 

£ tf< x d >x > If /S & & & S I II T © iti a Si* i-OSJC&^-iK^ 6 
fc£;il±\ *H#rr?£5,0 0 5,1 0 2^tcJ;££. TS&««li 



BNSDOCID: <WO 9831053A1_L> 



WO 98/31053 PCT/JP98/00027 

2 

jjb; - -5 A H xvft M Jf (Electrical Conta 
c t ) , f-^ «fc SSifrO^' U 71 (Diffusion 

Barrier), H (Plate Layer) 

fca&K, ir B 1ffili^^^t5^Iii^5i)^ d©IgliE&S© 

£-ffc£E£ c K«7G #fc£CMiP^&<b 14 ©&1I &£#£<» £fc> 

ifini ©m^to ^;i/-^-;ni, — ^tr^ 

□ SB ©if- 1' XCJtlK LTS^f^^K 7x^? h&vXZte&ft 

tteZfcib* 9 y >te t'Z c v d k: £ 9 Jfc js£ * rf^ -© 
:ix\ n > ^ > ih± fi * ^ > -v^tes:: ft t^£o 

#J K (i\ 7f'J7ii" U if - f- • vtif-f • ^ > # A £ 8S8 

^3 1011-9 3^ 1 5 lli^l 5 61 (Mater i al 
Research Society Symposium Pro 
ceedings Vol. 3 1 0 N pp. 151-156 (19 
9 3) ) CJ;5i> C VDCi^S i 0 tmZMf&t % £ t K £ 0 ^ 
3*Sim(*T**P Z T (i 3£ H t£ £- ^ 9 iirfeJC >J-**8lErt<*i 



WO 98/31053 



PCT/JP98/00027 



10 



X 



n y -r 



f 1 1 c (19 



u m o n 



9 6^) (8th Internationa] Symposi 

Integrated Ferroelectric 
s. 11c (1996)) femmfct LTSrB i 2 T 

a 2 0 9 (&TS BT) e^fc^i:ii> 7Kat£ffi& _ C©&S£*T 

<z> ;*: *S £ <b £ # ? - i^^tiT^S. 



BNSDOCID: <WO 9831053A1_L> 



WO 98/31053 PCT/JP98/00027 

4 

iZ 4" o o 

a#KJKti> 7jc * * © (R * *< 1 0 l3 i/cm J ^T> SH( 
12 1 0 ,2 flI/cm 2 J«TT&£/lll£t£tfft(;£&t^o £ ©«fc S ^ 

# a it -r £ s £ ^ £ > *s*wkn ±E©st47K*o*-*<£T 

jfttf* J:9 ft # T *> S ai> K . ©^^Kit1-5^m^*So -© 



PCT/JP98/00027 

WO 98/31053 



t fc. 7jc*^^ ©feft*" 5 1 0 !3 i/cm 2 «T, g£ L < li 1 0 
i2.ffl/cm 2 JKT"Cfe*ffil*t9:Jj-Tfcm^o C©ck9 ttTk*^© 

&Sc£^tirKJK# < -TR (&T r*^i£»'<'J 7! J £38; 
>x :/ if « ffi K HI £ StR^^-S^'M^ U =J >-r >lMSStw «fc 

t^a. £>*t^ t»©^^©s?Yb«a*<^^ t>n*o 

'J 7Ji£S9:#tt < "C fcfiK 
15 =j >-f ©J&Plihli i7jc^i£Sc/< U 7S* 

JI LTiS:t;r£ ^ >^ > if M d SIJ it -f 3 7jc^#^ © S^' £ £ K 
J£ft/<U 7JI-£fr-£T7K3!&©mffi'^©5J&# 1 0 1 2 IS/ c m 2 ^T 
20 l < t7jc^fifcSc^* , J7®©-^3& < K^«JTfeS«^t-{±. -tlbOS 

£ £ B it ?* S *^ HK£lS/<'J70<!:38!tt*.<!:&^« -ft 

25 a<£tf£ft*. t/::®^ r/^xf>, *>*;K *'J7'f> 



RNSOOCID:<WO 9B31053A1_I_> 



WO 98/31053 



PCT/JP98/00027 



10 



15 



20 



%&7LZ tfc3k±.W KZfcto- 2 OnmJHiO: 5 // m 



25 



©_LK. zK « * PI ih ® £ M "f £ - tifift 2. L^o ±ie©^>T r 
2 oOlSffiOrt^-tSIS^E** ft ft« © — SB & fll fi£ 1" * J: ? C U 



WO 98/31053 



PCT/JP98/00027 



torn® 



ft6„ :nb0l©iPSi^ r;i/ $ A^^^T'iiSnxtto 



15 ^JSRC VDtt t'OS7t;14^ffl^Ma. Jl Ife S IBS J£ X g 
{gHl!t©lRl±*<Stl5o 



(i # IS 0 =1 yf 1 cttf «t 5 =1 >f>tfl)^*-« 



FWSDOCID: <WO 9831053A1 t > 



WO 98/31053 



8 



PCT/JP98/00027 



Bj?frJ:5DRAM©^^«f®gl> ^1 0 g] li # fg BJ3 IC 

D R AM©Sfl#MIU IS 1 1 EI ©-^MJ 
©DRAM©M1EU IS 1 2 g!(;£^5fc©D R A M©Mli. 3^1 3 
0 (2 7.k M 3t ft? 81 PljJtl©WM(r J: 3 rr > > © £*:© it fx£ * 

^ffiM®£©ifc$££^-rEU 31 l 5 Ute^fi'E&tf^*© Y=yy 

V7,5> (D^m^Lmm^^-rm, % 1 6 ma*mwK.v®i&v> h ^ 

> -^x* ©^ >-r >if ©^^BE#14^^t-|lI> mi im^if^m 
HJfii $J © D R AMOSialfl^/Tt" In ^1 9 0li*IS!IIO-^* 

DRAMo^jgii^/7ti> ^2 i mit^^m^-mmmoD r 



WO 98/31053 



PCT/JP98/00027 



9 



(mmm 1 ) 

5 ^ ^m^i-^m^mttzit^mwmm a o i ) £*n©^& 

T-ifiE^n/cTSPi® (102) <h^3£S§mi**iJBi (103) &m 



10 



15 



20 



25 



j&U/c ->s b*-ltHJI (104), 7jc*ffift/<U 

71(105), SJc:/< 'J7K106), K^fffiitJI ( 1 

0 7 ) ^b/^tl^o 

9 h7>i?x^li, £ {* to ir i± x >f -y *%=f-t ITO^^r- hi? 
Z O^itt- «fc 9 ^ >-r >1f© 'J — £ H Sit # *& i$ £ n 



(10 4) li. 



d © Ji (i > 



BNSOOCID: <WO 9831053A1 I > 



WO 98/31053 



PCT/JP98/00027 



1 0 



10 



15 



20 



7 



( 1 0 5) ti, ±$^b&ffcLTilfc7j<^0&ifc£«!l lt-> 3 



t5. 

7jc ^ tie ±b « (10 5) ±Kg£ L < liSfSRSihJf (106) 

tfrLTmfcznzmmmkm ( 1 o i ) i*. ^,fH*©7jc#£Fij£ 

0°C©J:-5^M&fiT£>-?T&^ >x > if IS: tfc KMC £ fl; t" 4 o - - 
Tffit^c^^Plihl (107) li> zk^©"&*^j£- £&<< N > fifeo 

^^r;U=-^A(2 0 2) UTJiT&3^>(2 0 1). 

*»**<tt^. 7;K-^A ( 2 0 2 ) 14. 7jc*©«#*B 

(Hififl 2 ) 

tt^-£T'M£ft^ h7> i? Z^tSffeMM'f-m (10 1) ©± 



25 



(I. TSUmffii UTESEX^'y ^ftTfi^ ( 1 0 2 ) £ 1 0 0 n 



m 



WO 98/31053 



PCT/JP98/00027 



10 



20 



1 1 



6 5 0 °c©MS£*Ttt fommfom ( i o 3 ) ^i^b 



U 5I.^«5#. ^<'JTltU^^Xf> ( 3 0 2 ) £1 0 
0 nnu ^M^Tllbf^ > ( 3 0 3 ) * 5 0 n m . « 
5 PliLl UT£B (304) £ 1 OOn mflU ^ S ± Stf ^ IS £ U 



1 V ~ 2 V TI3 <^ £'© ^ >-r >1*-j&<*&jIR^&£^ ^> D R AMa 



1>T> ^ 5 I! fl/Ft" 



CzK 3 5 0 °CT3 0#.T*>£ 



5* fff 



£«#&T«2ft^ h5 > VxtZ^VteWiX** (10 1) 
©_tC, LTiIfllEX'<y ( 1 0 2 ) £ 1 0 0 

S ^^ST5 0 nmlfefftftx 11 + 7 6 5 0 °C©&&g£*Ttt 



25 In, lit^l (601) ^ii£U/:c & d •> a v 



WO 98/31053 PCT/JP98/00027 

1 2 

tlfi^ (30 1 ) £ 5 0 n m^it/:„ zk^&ffc/< 'J 7l <t IT, 

A (6 0 2) £5 0 nml^L/Co Z(D±lZfcmVj±m ilT^I 
A ctM-fbf" * >©8f®!8 ( 6 0 3 ) v P&T'Ztl? 

5 n5 0nmfo:©IS)?rHSlfc. d © ± K © 3f pi ik Jf £ U T T 
;l/ = — a (6 04) £ 1 OOnmllU ^®±^m^Si Lfc 0 
$ 6 H © it £ }# o 3 y9 >-9-<&7j<^^SL. £ # m £ Efl tjQ U 
TgiOgHf^fc^iB^fc 7 EI) „ zk^M(i> 4 0 0 tt3 

;$:|&BJ!CD»Ji±$BttffiK-3^Tx ftfc © M & *4 §3 & 
15 ICO^TlSlt^o -> 3 y h+-RE tlli, d *l £ T <D 01 "C li fi & 

<k U x ;uf — ^ A . >f 'J A N /n° -7 v A N - v >r & <fc 
6£©(^-f ti7>££$#£: iTttl^A^lT'fe^o 7.K 31 i£ ifc ' < 

y 7'-r > h & lift tz itm t tz It * © mit® £ * 3t&»'< U T If 



PCT/JP98/00027 

WO 98/31053 

1 3 



^7A. ;U-r^^A N /{5v")At*5, zK K if E it JI t T (±. 
|g N 7;U S A © #J £ 3* tf A: rt^ ffi. S A. >/ 'J 3 

5 ^oftJBKIittflKJ:*^:*:^*. #8 01** if PI ik Jf tit 
», f- >V&ffiS.®g.4t&& 1 & Ul^. St ® IS <!: ■£ 1\ ■> 3 v ^ * 



10 

15 STiP ZTJgm©*?* L^UmtLX\i. f^VlXh^ff 
A ( S r T i O 3 ) . f-* >BftS& ( P b T i O 3 ) > f^S-^^ 
-tf A«/< 'J * A» ( (Ba v Pb) ( Z r N T i ) O s) . 
y«/<'J n^((Ba, Pb)Nb 2 0 6 )^ h a > 

f^t'X7X(SrBi Ja 2 0 9 )^^>St'X7Z(Bi * 

20 T i 3 0 12) T£> 5 o 
(HJfeflJ 4 ) 

s i M (l 00 1 ) ±i:&J3itiigi:J;^Th7 > J? :* * £ 3" 

25 *?l*»JS)c1-5« #^-ffi«^fllK ( 1 0 0 2 ). #m&* 



BNSDOCID: <WO 9831053A1_L> 



WO 98/31053 PCT/JP98/00027 

1 4 

#»$£fkJf (1 0 0 3 ) N y'J ^> h7>-^X^ *f - h ( 1 
0 0 4 ). 'J •> 'J ^ ( 1 0 0 5 ), H ( 1 0 0 6 ) 

£^mft7°7 ^ ( 1 0 0 7 ) ^^^-T^o C M£ L < It 

C V DifeTJgJS l/fclftf ^ > •> 'J t'f K»JB. £fcti* 

j£T 1 0 0 n mfcf&btzl&iZ, 7 * h D 7 ^5 7 

IU fi#TS!lS( 1 0 0 8 ) £7£j£-f So fcKx B ST1 (1 
0 0 9 ) ZfcJ&tZo Ctllt, /<iJ^A N xho^n> ^ > 

g£ L^o $ U < li.^'U a-; t"/<a-r h (B 

a ( D P M ) 2 ) n X h n > f - 7 A bf/< o ;U > ^ ^ - h ( S r (D 
P M) 2 ) > 7 7°n #*1J->f K ( T i ( i - O C 3 H 7 ) 4 ) 

^^^/;C V D j£;6<W2&Tfc *o d ft £ If *4 * # iRitt L > 

Ba (DPM) 2 , Sr (D PM) 2 i:o^tli, 1 50t~2 5 Ot, 
T i ( i - OC 3 H 7 ) 4 K-3I^T(± 3 0 °C ~ 6 O^CKflnf&UTaSir 
# ^ m EE £ if tz -£ . T^n'>/<7*U >^T&J£^KM£$£ii£-f £0 

20nmH/:, & K > ->3>y h+-^''J7l (1 0 1 0) ilt^ 

PeA © $f © 7 X ^ ? hlkCioTlix 6£*iT-{;:#[R]1££f#fc-ti:£X 
;<y ffet^y ?'<v ttzlt, CVDifei:J:5^f-^A0 

i^^^lTi o /Co $ t> n zk j£ i£ ffe E& jL JI fc «fc tf£l£'< 'J 71© 



PCT/JP98/00027 

WO 98/31053 

1 5 

(»£6&ihfll tlT> ffi (1 0 1 3) ^20nmX^°-y ^^T^fiK 

m^nx*f g-c©iM£li3iT£ £° 

15 n >r : ^^/^©E&XgKo^T&KaftE-f So ^t£f l> 
^xh + ->->^> (TEOS) ^ffi^5^7X7CVDSi:«tt), 
69 &&ffig ( 1 0 1 4) ^ 2 0 0 nm7£$t"&o & K > K^^^-y 

f- J: 0 m^W^i^a (i o i 6) * rant* So *UT> d© 
j«?L (10 16) CWIT, &toft&m&jt(D7 : 7 y>rv Y$ y 
20 /xfycvDSi:<k*)> feWf?? y%m.ihiL/oKo c©IS. 

fig I* 4 0 0 X\ £#t*0. 5 T o r r T> A 2Mb* >^*-r >£: 
7jc3tK:«fc*K ft 3 0 #©«£*?£: o /Co &ft]#±g&fcefll^ BP 

25 So ^>^r>ft«^5/»JS^ 3pfflftXe*ftT. 3 £ K 



BNSDOCID: <WO 9B31053A1 J_> 



WO 98/31053 



PCT/JP98/00027 



1 6 



10 



15 



20 



iff 9 y tT )l I -V A©5tlg£$ (1 0 17) Zm&t ho * L 



© 



£8(1017) £39 ck 9 



(10 1 



8) %&J&Ltz 0 $ b K M S £ t£ 1} £ £ d T iE ^ ^ 



> 7" 



•Vh^fco S&fttt^ ^^-•J-OiimS&MfcU 9 0 f 'F / # m * T 
1 0-« A / c m 2 T ^ L ^ ^ t4 © ES ^ ^ BE li % 1. 2VT 

ttz. mi omit. Hh&mnwt it p z t£ ah* 

^ _ K£JfoDRAM©#IT£>£ 0 B S T-DRAM©^-^>Ir1^ 



(110 2) i^mttT 0 ^ / ( 1 0 0 7 ) © & j£ R£ lh Jf ( 1 



10 1) <t nc S 2 -ft f- ^ y^felU*) 5 0 n mj&fifc 

f5o 51 TSPSffi (1 i 0 2) £/j:56&£iIiii£X'*y* 

j£ [C cfc 9 1 5 0 nmjf^U; 0 o PZT^'5 0 nrnfltL/:, 



p z T ©^/Sicii, v*;i/y;u^. 



C V 



25 



^>©7;l^U- hS/:ii^i*^ffl^t, it^Ti^^t^-^ 
U^o $ bi:Si t < ii. t"An>Ol^ ^ * — H (P 
b (DPM) 2 )s y;bn -^A>?hV<D-<;M^^ - h ( Z r ( D 
PM) 4 ) . f^>'fV^a^ + t'f K (T i ( i - OC 3 H 7 ) <) 



PCT/JP98/00027 

WO 98/31053 

1 7 

(DPM) 2 i:o^Tlil00t~150TC, Zr (DPM) 
l^tlil 5 0°C~ 2 0 0 t > Ti (i-OCaH,) j:ol^Tli3 

o°c~6 o^Kira&UTjS£tt3Bfc&J£*#fc^ tjii>;<7>) > 

j-, 5 0 0 °C~ 7 0 0 ^Kfln&UfcS«±T!SiC*4£&#*K 
IttZo :©PZTI©Hfli> 40nmiLt. 

ft fl, •> 3 y h U 71 (1 1 0 4) btlZ S^^ScftX^ 0 

y 5 0 n nu 7jc^fi£«^*'J T Ji ( 1 1 0 5 ) t K S * > ? * 

10 f>^SBit^^^fet 1 0 0 n mJ&Jifc&. ^fclfc? * MJV^7 

f-y/KJ:^ n y-r yU-££-t" -y h^H^SI-r^o 

Of h7X> + ->^> (TEOS) ©* VyglS&&##K«fc I? 

^ v r>^SI (1 10 7) x », * U 2 

15 ao7*h'J y ^7 * - ftflsjcfc 0s 3 y-r yfrK**-f amaw 

*fcKJ: 13 Jt« (1106) HT^/Xf^ 

n nu *a*ca*KJJi« (1013) HTl^50nmX^^ 

7 s y -9- £ ^ j& u o 

^f>tf^t©EISlll(:o^TI^ BST-DRAMi^ 

* y/Xf>ili/7 ^(1016) (Dfcj&m. ft* 

(1104) iPZT (1103) ©^ffiTflJi$7>'£^ U 



25 



0 9831053A1 I > 



WO 98/31053 PCT/JP98/00027 

1 8 

mums. 3 v®r?m~"c i o # c / c m *j . # si ® © j& 

5 (HM0J5) 

&&w<D&&Kmmto*&i i mzMizmwtZx, mi ni±> 

#3Bi?Ji£D R AMiliM L /c #J T £> 3 0 •> U 3 ( 1 ) ICn 

^^h&M^ LT/t'J-lr^h^VyX^ (2) „ M h 5 > 
^X^(3)^f^^Tl^o::T^'Jt^h7>^Xj'(2) 

io is. T^m^ ( 8 ) . n&mmw c 9 ) . ±gp«e ( 1 0 ) ^ 

j§ah5>v ! X^ (3) 14. 3 >7 r >^M^i(4SU{C^fi5c^tl/c¥ 

15 -f ZMfflfaBM ( 4 ) t) N n > > 1MB <t h => > Hi*. 

(5) ^20^7 / (6) CD 2 H £ »K 120^7^ (6) 
tt*^&&<Dg£j&<£ 1 (5) J; *) k^£>^mi46HfctJ 

^^JSSftT^i, £fcs Sm&iSiJf (4) i'3>f>1Ht© 

20 IBiirii, gPi3*&&E (4) <fc " t> 7JC fit fi£ tfe CD S ffi ^ ^ 

^tt£zk«lfc/< 'J 71 (7) *<B2£$ftT^So 3>x>1fji© 

±asme (i o ) o^±^(ri4. 7j<^®spi±ii ( 1 1 ) 

titi^, $ bi:iSli0S^I (14) tcDPaojflffliteSB (12). 

m^-f^V (13) £ If o Tfc 4* <t o Tl^o 
25 ^^ODRAMOfSil^^l 2g|{C^-fo :®DRAMiOil^ 



WO 98/31053 



PCT/JP98/00027 



1 9 



#fgBjj© d ram (is i id i)<7^m%MB±m (i i) > mn®. 



15 ^©3piJ#^T«fTL^-3/c^(r. ^#Jt£tt©0 N«iS*<ffi«T#-r 



±«P©zK*iK*ltjhJi (1 1) lis JfcttKJh7>*X*©*l»K2* 

^ 7 jc ^ fJc / < >J 71 (7) ©ff^CJ:^ flt#|R]fr£i£ffcLT£fc 



WO 98/31053 PCT/JP98/00027 

2 0 

Ttf 3 - <ha<T#fco ^1 5 SKfct^Tx ; 7jc # K £ PI it Jl *> 
7j<M^I ! fiitJl£l£tf/cii££/T: U fi*;^ , JWh7>^X 

* & to & ; JS2h7>yx^l^ ^n;i/h7>^x^©li: 

n >r>^TSm-Sa:^^^ 2 ©7° ^ ^ (6) 7K^&ifc{£jt 
(7) ©WSSTJt® U/c k 1 6BT*5, tit 36" 

ft fr^ © & tfc T ^ >x'>1f0BE£fta<ffe& UT*> !K h ^ > X 

- # # 3£ ^ f c J; ft ii\ WIE£«^ * u mm^ifcte 



jjjty ^ U -fe^ b 7 > >>X^ (2) SMah77v?X^ (3) 

MU/c&K. n > -r > if T pP © tK ^ i£ ^ < 'J 71 (7) £tB/£U 
/Co Z. (D$Pi b ltli> SP£*felgJi £ LTilftffl^ S i O 2 



* 



PCT/JP98/00027 

WO 98/31053 

2 1 

7/l03>^ H ft £ K 5 'f x y ?- > / £ «k 9 J&JSfc"*" So ft fc n 
cnteSM 1 SKfcU-Sgs&T 0 ^ ^ (l 3) ©=i * hft 

? Ct^T^f^ 1 (O-f^iT ( 5 ) ^f^t^< 
10 ^(^> «Stt07jc^fi£tS:liajhJiT*5lS 2 ©-/^ ^ (6 ) 

^ffiKJ&JfcSttfczK^&ifc^ 'J TJU±. ^ ? *X lift 3* 

^i&T 1 5 0 n mltHSfev K7^f f- > ^1 

20 Ci^l^'J 5*«^^« U TSP*S*a*»^ (» 2 0 H) . 
fcfc, ffi&f£tt* O) iUBST*CVDtti:J:!)*§30 
nmtibfco BSTIi, ;<'J^A^tVD^;I/^^- F (B a 
(DPM) 2 )s X ho>f)A^k'/<D^Jl/^^- h (Sr (D 
PM) 3 )WV7 , ol+yf^(Ti ( i - O C 3 H 7 ) 4) 

25 7' U >^'!a^^irti:^Al> m^teM^*-?^^-^ 



BNSDOCID: <WO ' 9931053A1 J„> 



WO 98/31053 PCT/JP98/OO027 

2 2 

+ v Kt>JH^t»tt*o ISC *4 sff A K li n S*I^©tti: 

±SU«S (10) tit, CVDfei:i;f), R u £Jf£ 1 
0 0 n m/U/SL/Co ±SBm«©#& <h L T li, TS&mffiK: JB l^t* 

A— o 

CVDSia^^l/:o C©#£K;U 7jc f£ © 5g » » & rt< ^ S # 
fiatTil'U^A^I^/Co ia^»ttFljhji (11) ii> ■±sp' 
fi (10). TSPSS ( 8 ) «t 0 k*#©3t»fflSH:0>h3 

20 Sift. # K S -^n O-^A, y ^ As 4&n 

C VDSiri^TiFBllfeil (12) £7£fi£U/c 0 ®*ffl. 

25 it! ( 1 1) . 7jc3ti£tfc'< 'J Tl ( 7 ) , $2 (D-f=y 7 ( 6 ) ©fp 



PCT/JP98/00027 

WO 98/31053 

2 3 

::T®cvDii, /^o77X7CVD^Icvd 
fetftea.SCteftKtftE U:tfcn'^5o KtflfijtJi (ll)* 

(1 2 ) CSUT, (14) W:niF7>^ 



20 



TT.btzmmt l/: 0 #i:*^^©i*i LT, (13) 

io ^n/n-7>^^ (2) Rzf®mb?>i?*? o) ©#& 

©fc«£*Tfc-3fco 3 %zR^#im* 4 0 0^3 O^H 

::tfe«*o«iSti^ S& 1 3 1 5 HK^tf J: 9 ft 

15 ho>t^ (SrTiO 3 ) Tt>l5l3:i3&©2fr*#W £*lfco * 

# II P ZT, f-^ >B*i& ( P b T i O 3) ^ f - # >' » v*^ ^ — * «k 
,<ij^ft((B8, P b) (Z r , T i ) 0 3) x -*7'®'< 
,j^|((Ba, P b ) N b 2 0 6 ) . 9 h a >^tf A 

t'X-7X (S r B i 2 Ta 2 0 9 ) , f^Vlt'^^X (B i <T i 3 

BST^|l^:1^0f^K^^f>t^ili6. 5 0 F / c 
25 m 2(Hfff2. 2 VHj^Bf) TfeO> T^^^Bffii^S VT* 



9831053A1_I_> 



WO 98/31053 - PCT/JP98/00027 

2 4 



WO 98/31053 PCT/JP98/00027 

2 5 



fit #©$S 



5 2 ©m@^5iJB-r ^)ZK^^^©ft^ 1 0 1 3 <®/ c m 2 ^T 

tttsj^fcSMoiRifcW-rs:: <t^#® £-rs¥«# feists, 

tit^^l 3tf£*o©¥^#1E1f1£So 

3. sufe!g4 ©Jgiii. buS^ >-r ^©{R'JS&KSfctf bftti^ - <fc 
lUE^ 2 CD-«®^3J&'-r*7jc^#^-©Mi&< 1 0 1 2 m/ c m 2 ^T 

20 tits* 5 iiiaiK©¥«friatiS*o 

7. Bijlfim 4 ©J^IL HIT IS =r yf 1 >-9-©ffl!lSPH|glt btlll^ d i 
^fglit^ 5 Jg£ fz \t% 6 if (CIS $£©¥*? 1* IB 11^ S° 

25 ©raftfr*±JS&# it*- ££4f*«!:-t*3S5ErtS*7 3H«rnfr 



O 9831053A1_I_> 



WO 98/31053 



PCT/JP98/00027 



2 6 



10 



15 



K sens ©¥##£1*8 



2 ©#^# 



0U §2 



gSSPKtfctt t>n. zk^#^©PR3f rfr< 1 0 1 2 m / c m 2 



5 aTt$^40)i^ft5; <t^#^i-r^¥##ifiits 



i i . 



is 



1" £ i > 



^I^irSl^n, 7j<3t#^©&ffc^ 1 0 1 2 MX c m 2 



mt-fZ>%l 2 iJfS f£ IIS fie 

14. HOimi^ ifS 5£ f£ m £ . ^2©#t«cli^f 

20 -f z>mm%&® 

a. i^/'7 a n sKt^x ^ a, a^gfeYb^, xii> * yy 
x-r iif-^^ >r u a. /n°7 a, *x = a ©ran 

25 *MO^^08ftft*^4-5K*ftSC i^ttttS^f*^ 



WO 98/31053 



PCT/JP98/00027 



2 7 



15 



20 



1 6. nria7jc^!£tJc/<u 7mtm^mmm±m ioiatrii. 



10 «s 



25 



n^^i5iT*s:i^tit,5ii 5mttzitmi 6 mis. 

ifc©^tfcE1tl*So 

1 8. SirEzlc#tf:ft'<U Tilis >x ^ y^'xf * > * ;K 

1 9. HijESf&^-'iTSii. ^>rxf>. *>*;k * 

6 iIia-4Sc©¥^^I£ltS 

2 0. 1ii£**&ft/<'J 7«*fcl±ffi£®*ffijtfl#*tttt»tt , » 



BNSDOCID: <WO 98310$3A1J_> 



WO 98/31053 



PCT/JP98/00027 



2 8 



10 



15 



20 



^ a£ 1S 

2 3. g#Kt8:tt £ft/c h 7 y : J7.9 i> 



^Of^ 1 0 1 3 US/ c m 2 JKT £ 3 J: 9 tt'tfr 4 (DBZ^-f 3 Z. t 
2 4. btlfc b 7 > v'X 9 t, 

itrEStt-tiwMitt £ n is & si * # n £ w -f <t > 



BU 



25 



2 5 . &M%=$-t^ 

1 © fai ir t»n^ £ ^ t> ft 6 ^ > x > -9- 1 x 

2 6. IUE ^ > -f > ± K ® 5i Pfl it JI & # bntl^ - 



WO 98/31053 



PCT/JP98/00027 



2 9 



2 8. IUE05#PIitii{i> 2 - 

2 9. hu £ IS* PI it® i bU I£zk#&ffcA U TJlte. fij IE n > -r > if- 
©|2tibT^^$nt^^C^#f it^f 2 6 lift 



10 



20 



3 o . mwiM^t, 



fijI£7K^$£tfe:^< >; 7ili:^^^/:, 15 3£ 13 m 1« £ W -f S 
15 mSi^tSiii'fiFt^tS^Eift 



3 1 . ffeMM+t, 



tx & it H <t . 



25 EtIS 



BNSDOCID: <WO 9B31053A1J_> 



WO 98/31053 



PCT/JP98/00027 



3 0 



34. %i<d\*7 

5 



PCT/JF98/00027 

WO 98/31053 



1/21 




BNSDOC1D: <WO 9831053A1 I > 



s • 

■ 

WO 98/31053 



PCT/JP98/00027 




WO 98/31053 



PCT/JP98/00027 



5/21 

! 
i 
i 

i 




BNSDOCID: <WO 9831053A1_L> 



WO 98/31053 PCT/JP98/00027 



7/21 



i71 



(N 





•ttjOC 



100 
90 
80 



70 
60 
50 
40 
30 
20 
10 I- 



0 




— * — j 



10° 10 2 10 4 10 6 10 8 10 10 10 12 10 14 10 16 

1M ^JU(El) 



BNSDOCID: <WO 9831053A1_I_> 



WO 98/31053 



PCT/JP98/00027 



8/21 




PCT7JP98/00027 

WO 98/31053 



9/21 



SS9 g 




1003 1 004 1 005 1 1004 1003 



1009 




1006 
1007 

1002 



9NSDOCID: <WO 9831053A1J_> 



WO 98/31053 



PCT/JP98/00027 



10/21 



*1 0 





1006 
1007 

1002 



7-7 

1 003 1 004 1 005 




BNSDOCID: <WO 983l053A1_L> 



WO 98/31053 



PCT/JP98/00027 



12/21 




\ » 



PCT/JP98/00027 

WO 98/31053 



13/21 



ii 3i 



10 



CM 



e 

o 



8 



2 - 



0 



I I I I | I i 1 — I | 1 1 I I | I I I I | 1 I I — I j I I I I 




■ 1 ' ' * ■ ■ « I 1 I 1 I I I I I 1 1 I I I i — i - 1 X I 

-1.5 -1 -0.5 0 0.5 1 1.5 



E(V) 



BNSDOCID: <WO 9631053A1_L> 



WO 98/31053 



PCT7JP98/00027 



♦ 



14/21 



% 1 4 El 



ft* 



M 



10 



13 



, i i i i I i i i i I i i i i j i i i i ; i i i i I i i i i | i i i i . 



10 



12 



10 



11 



10 



10 




*»' ' I * iiiliittli ii tlii iiliitrliiii 



10 15 20 



V 
4 * 



WO 98/31053 



PCT/JP98/00027 



15/21 



f 1 5 




10 



13 



JO 

is 

m 

M 



10 12 f 



io 11 b- 



10 



10 



_ i 1 1 i 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i i 1 1 1 1 i i . 




: t 'J -fc ;U 



. . ■ i ■ ■ ■ ■ ' ■ ■ ■ ■ 1 1 ■ t ■ i ■ ■ i ■ 1 1 1 1 1 1 1 ii i 



10 15 .20 



BNSDOCID: <WO 98310&3A1_I_> 



WO 98/31053 



PCT/JP98/00027 



16/21 




1 6 




99.99 




MK (V) 



WO 98/31053 



17/21 



PCT/JP98/00027 




PCT/JP98/00027 



18/21 




0 & WO 98/31053 



PCT/JP98/00027 



19/21 



II 9i 




BNSDOCIO: <WO 9S31053A 1 J_> 



PCT/JP98/00027 

WO 98/31053 



t 



20/21 



%2 o m 




WO 98/31053 



PCT/JP98/00027 



21/21 




BNSDOCtD: <WO 9831053A1J_> 



INTERNATIONAL SEARCH REPORT 



Intcrnaiional application No. 

PCT/JP98/00027 



A CLASSIFICATION OF SUBJECT MATTER 

Int . Cl H01L27/108, H01L21/8242, H01L27/10, 451, H01L27/04 

According 10 International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



mum uocumciiiaiiwii v-n-« v- j ' , , ^ * , T*ftTTi-i/A>i 

Int.Cl 6 H01L27/108, H01L21/8242, H01L27/10, 451, H01L27/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the He Ids searched 

Jits.uyo Shinan Koho 1926-1998 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1995 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 

"x 



Y 
X 



Citation of document, with indication, where appropriate, of the relevant passages 

JP, 7-111318, A (Olympus Optical Co., Ltd., 
Symetrix Corp. ) , 
April 25, 1995 (25. 04. 95), 
Column 6, line 10 to column 12, line 7 ; 
Figs. 1 to 6 
& US, 5481490, A 



jp, 7-302888, A (International Business Machines 
Corp. ) , 

November 14, 1995 (14. 11. 95), 

Column 3, line 18 to column 6, line 6 ; Figs. 1, 2 
& DE, 19515347, Al 



Relevant to claim No. 



1-8, 12, 13, 
23, 25, 31, 
32, 34 



24, 26, 28 
11, 14 



4, 8, 21, 22 



Further documents are listed continuation of Box C Q See patent family annex. 



♦ 

"A" 

"E" 
"L" 



•O" 



Special categories of cited documents: 

document defining the general stale of the art which is not 

considered to be of par lieu la r relevance 

earlier document but published on or after the interna lional filing date 
document which may throw doubts on priority clai.ii(s) or which is 
cited to establish the publication dale of anolher citation or other 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other 
means 

document published prior lo ihe international filing date but kilcr than 
the priority dale claimed 



X" 



laier document published after the international filing date or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Dale of the actual completion of Ihe international search 

April 2, 1998 (02. 04. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of Ihe international search report 

April 14, 1998 (14. 04. 98) 



Authorized officer 



Telephone No, 



i t f . . 1 *» Oi^ \ 



INTERNATIONAL SEARCH REPORT 



international application No. 

PCT/JP98/00027 



C (Continuation). DOCU MENTS CONSIDERED TO BE RELEVANT 

Citation of document, with indication, where appropriate, of the relevant passages 



Category* 



P, x 



US, 5005102, A (Ramtron Corporation) , 
April 2, 1991 (02. 04 . 91) , 
Column 2, line 18 to column 5, line 16 ; 
Figs. 1 to 4 

& JP, 3-204967, A & EP , 404295, Al 



JP, 9-97883, A (Sony Corp.)/ 
April 8, 1997 (08. 04. 97), 
Column 9, line 23 to column 10, 
& EP, 766319, A2 



line 41 



Fig 



Relevant to claim No. 



15, 17, 18, 
21, 22, 24, 
26, 28 



16, 19 



r- * '210 (continuatiou of second sheet) (July 1992) 

OC1D: <WO 9831053A1_L> 



tiz. 
CI 



jKffllKffi^ I'CT/J P 9 8/0 0 0 2 7 



A (HB««F»ffl (IPO) 

Int. CI*H01L27/108. H01L 2 1/8242, H01L27/10. 451 
Int. C 1 * H 0 1 L 2 7/0 4 



B. aH^E^^Tofc^ff 



l*«rtTofc*/MS5af» (BIKIWIWMS (IPC)) 

Int. CI'H0H 2 7/1 08, H01L21/8242, H01L2 7/1 0, 451 
Int. C 1* H 0 1 L 2 7/0 4 



0#II3SfflSr*2f« 1 9 2 6- 1 9 9 8¥ 

B*I14iBB3efflSi*^» 1 9 7 1 - 1 9 9 5¥ 
0*HBft3?ffl»T*4i* 1 9 9 4-I 9 9 8f 




X 



Y 



X 



TP 7-111318, A (tU W«^3t^X|g*a;#tt, /»- 
i h'u • a-TKU— ». 25. 4fl. 1995 (2 

5 0 4. 95) , msmmi on-%i 2 was 7 1?, 01-06 

&U S, 5 4 8 1 4 9 0, A 



TP, 7-3028 88, A 

• =r~#U^> 3 ^) , 14. 
11. 9 5), f&3fiijgl 8*T-3?6ffl 



11^. 1995 (14. 



6fr, 



32&D 



1-8, 

12, 13, 

2 3, 2 5, 

3 1, 3 2, 
3 4 

2 4, 2 6, 
2 8 

11, 14 



TAJ »tB83lro«)SX*^tt*<' -IttttltW* 1 ! 8 *^"*" 

t>co 

rpj HRttJWBfBlT. *»offJfe«l«)±a«>a6aii:*sajlR 



■cffi8lt*Jf-f.sfcro-cri<c<, *W0>«S«xi±« 

J; o T ii 5 / f v a t n z- h ix 3 t ©■ 
r&j Isl-^xV H7r 5 U-^tSft 



0 2. 0 4. 9 8 



B^SftsfT ( I S A/J P) 

g^flOS^l 0 0-8 9 1 5 

M^WiSS-m'^^-T S 4 * 3 



14.04.98 



4M 



9 3 5 3 



l&SS&f- 03-3581-1 101 1*1$ 3 4 6 2 



&5tPCT/ I SA/2 1 0 (252--^) (1 9 9 2^7fl) 



its 

UP 



BWOJUBft* PCT/J P98/00 0 27 



C 'W*^ M <b;H5 jCiBt 



Y 



Y 



P, X 



E, 19515347, Al 



o r 

2 



US, 5005102, A (Ramtron Corp 
n 02. 4£. 1 9 9 1 (0 2. 0 4. 9 1), 

^l6tT, il-!4&JP, 3-2 0 4 9 6 
4 2 9 5, Al 



o 



&EP, 4 0 

TP 9 -9 7 8 8 3..A . 0 8. 

97'(0 8. 0 4. 9 7) , |g 9fl»S& 2 3*T-f& 1 0 
l&EP, 766319, A2 



t i 
1 
A 



4£ 
4 



. 1 9 
lfT, 



«PCT/!SA/210 <* 2 (1 9 9 2*7/!) 



4, 8, 
2 1, 2 2 



1 5, 

1 8, 

2 2, 
2 6, 



1 7, 

2 1, 
2 4, 

2 8 



16, 19 



BNSDOCID: <WO 9631053A1_I_> 



